T he regulation of residents' night shifts and weekly working hours increasingly is being questioned and investigated to better understand the benefits and harms. Studies on the effects of fatigue on function appeared in the media in the early 1970s in the US ( Table I ; available at www.jpeds.com); one of the first studies demonstrated that interns "deprived of sleep were significantly less able to recognize arrhythmias on the electrocardiographic task" and "judged themselves to have abnormalities in cognitive, perceptual, and physiologic areas of function." 1 A review of the current literature questions the effect of subsequent American changes in the night shift hours and weekly work hours of the residents. 2 The critical comments deal especially with the changes in the American Accreditation Council for Graduate Medical Education reforms from 2003 and 2011 and their implications on the safety and quality of patient care, the implications on the quality of life of residents, and also on the quality of the residency training. A large metaanalysis found that most studies concluded that the restrictions of duty hours had no negative impact on patient care or residents' wellness but had a negative impact on residents' education and training. 2 In 2003, the Council of Europe issued "the general working time directives on working hours and maximum hours of duty, rest time during working hours, and maximum weekly working hours" for all professions. These directives stated that the average working time should not exceed 48 hours for each 7-day period; a daily rest of 11 consecutive hours per 24-hour period; and a rest period for every 6 hours set by legislation or collective agreement. 3 To the best of our knowledge, there are currently no European data available regarding the degree of compliance with the Council of Europe regulations or data regarding working hours and shifts of pediatric residents in children's hospitals of different countries in the European Union (EU). Similarly, there are no data comparing the status in EU countries with those that are not part of the EU.
The objectives of this study were to collect data on the regular working hours of pediatric residents during residency and to gather information regarding the enforcement of European regulations on this issue in European countries. We also endeavored to understand whether changes have been made in the residency program to meet these regulations and how they have affected residency programs and the workload of senior pediatricians.
Methods
In cooperation with the Scientific Advisory Board of the European Pediatric Association, 4 we sent questionnaires to 25 presidents of national pediatric associations and societies in Europe (17 from countries in the EU and 8 from countries not in the EU). The questionnaire included questions about work arrangements and night shifts on weekdays and weekends, questions regarding the maximum weekly working hours, as well as questions about the extent to which changes in regulation in this area have affected the residency program in recent years.
Results
The regulations and conditions of night shifts and maximal weekly work hours in a week differed considerably between EU and non-EU countries (Table II ; available at www.jpeds.com). The fulfillment of EU regulations was not complete in all 17 EU countries reporting to the questionnaire, eg, the night shift duration exceeded 11 hours in 92% of EU responders ( Table II) . Five of 17 presidents of national pediatric associations reported that EU regulations had positively influenced the quality of their residency program, 4 reported no changes, and 2 reported a worsening of residency quality; no data were reported from 6 of 17 countries. However, the residency program had to be modified to overcome the effect of changing shift regulations in one-third of countries, eg, by increasing the number of residents. Twothirds of countries reported that the new regulations had led to an increased workload for senior pediatricians.
Discussion
The answers to the questionnaires revealed that there were considerable differences between EU and non-EU countries with regard to the existence of regulation and the conditions of night shifts and maximal weekly working hours. However, even
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From the 1 among nations in the EU, the fulfillment of EU regulations was not complete, for example, the shift duration was longer than 11 hours in 92% of EU responders. Even the regulation regarding working following a night shift was not well implemented, and 31% of responders from EU countries and 50% of responders from non-EU countries stated that the residents continued to work a regular working day after the night shift.
Even though shift regulations were enacted to improve quality of life of the residents and to improve the quality of the residency experience and patient care, the effects of these regulations on these parameters were ambiguous, as reflected in the literature and from responses to our questionnaire. For example, of 11 responders from EU countries that fulfill the regulations, only 5 stated that regulations have improved the quality of residency but 6 stated that quality has not changed or was worse. These regulations have brought about changes in the routine work of pediatric departments. For example, the implementation of regulations also has increased the work burden of senior pediatricians according to two-thirds of responders.
Our aim was to inform healthcare officials regarding the need to optimize the work burden of young residents during their postgraduate training. The partial compliance with EU regulations suggests that either the work force was not sufficient to fulfill these regulations or other issues, such as continuity of care or scheduling and planning the working hours, have surpassed the commitment to these regulations.
Night shift regulations have been a continuous issue and a source of dissatisfaction for decades and a reason for "rebellions" among residents-as seen recently in Israel, when residents applied to the supreme court to shorten the duration of night shift hours. 5 Issues such as continuity of care, having enough hours of supervision, and flexibility of working hours challenge values such as "sane" working conditions, physician burn out, and the wellbeing of the residents. In addition, differences among the various generations involved in routine hospital assignments with different attitudes of each generation toward work, responsibility, and lifestyle may account for some misunderstandings among the different "players." 6, 7 Our data indicate that these issues are far from reaching a consensus. Research regarding the effects of the various interventions and the reasons for deviations from these regulations may assist in creating a convention that could fit the various, and opposing needs and interests, of young patients, young pediatricians, experienced pediatricians, and hospital managers. ■ Table I 
. Short summary of US recommendations and regulations regarding resident working hours and supervision of residency
In the mid-1980, after the tragic death of Libby Zion, a campaign began to counter the heavy workload of internships. In 1986, a New York State jury determined that the death of Zion was linked to shifts of 36 hours in a row and due to an inadequate supervision of her quality of care and by senior physicians. The jury called for a reform of the internship program. Consequently, the New York City Health Commissioner appointed an advisory committee, known as the Bell Committee. In 1987, the committee's findings were published, including a recommendation with a maximum of 80 weekly working hours, a maximum of 24 consecutive working hours, and a demand for the supervision by senior physicians in the hospital. Despite the controversy and opposition of the hospital community, the recommendations were incorporated into the New York State Health Code in 1989, making New York the first country to regulate its population hours. 8, 9 In 2002, the ACGME adopted new restrictions, which included in-house call no more frequently than every third night and 1 day of rest of 7 days. Night shifts will last for a maximum of 24 hours, and 4 additional hours may be required if necessary. Teaching assignments, shift hand-over (ensuring continuity of patient care), and weekly working hours should not exceed 80 hours per week on 4 successive weeks. In July 2011, the ACGME issued new restrictions: Those in the first year of residency will work for up to 16 hours during night shifts. Residences from the second year of residency will work up to 24 hours with a recommendation to sleep after 16 hours (between 10:00 p.m. and 8:00 a.m.). It is possible to stay for up to a maximum of 4 additional hours after night shift for the continuation of the treatment and for the training of the resident. However, it is possible to stay longer when treating unstable patients, providing social assistance to patients or their families, or for the purpose of professional study and understanding of clinical events.
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In 2017, the ACGME issued new rules maintaining an 80-hour-per-week cap on residents' work, averaged over 4 weeks, but extending the permissible work shifts for first-year residents from 16 to 24 hours and permitting more within-shift flexibility as long as weekly duty-hour limits are not expanded.
11 ACGME, Accreditation Council for Graduate Medical Education. Lack of responses 4. According to your national regulation, is there a maximum total duration of a night shift following the work on a normal weekday? EU countries responders: Yes = 81% Non-EU responders: Yes = 85% 4A. If yes, how many hours? EU countries responders: Mean = 18 hours Non-EU responders: Mean = 19 hours 5. Do the residents continue to work the next day after having worked a night shift?
Non-EU responders: Yes = 50% All responders: Yes = 38% 6. According to your national regulation, is there a maximum total duration of a shift on a weekend?
All responders: Yes = 88%. No difference between EU and non-EU countries. 6A. If yes, how many hours?
All responders: median = 24 hours. No difference between EU and non-EU countries. 7. Does your hospital comply with these regulations?
All responders: Always = 70% Most of the time = 20% Sometimes = 10% 8. When analyzing 100 night shifts of pediatric residents in your hospital, please give an estimate on the percentage of nights that the doctors will be able to get some sleep of: 
